半群と$L^\infty(G)$の部分環の対応とその応用 (バナッハ空間と関数空間の研究とその応用) by 大和田, 智義
Title半群と$L^\infty(G)$の部分環の対応とその応用 (バナッハ空間と関数空間の研究とその応用)
Author(s)大和田, 智義










Department of General Science,
Tsuruoka National College of Technology
1
$G$ Lebesgue $L^{\infty}(G)$ $L^{2}(G)$
von Neumann , .
von Neumann $N$ $\alpha=$ {\mbox{\boldmath $\alpha$}9}9\in {?}
$g\in G$ $\alpha_{g}$ $N$ $u_{g}$ $\alpha_{\mathit{9}}(x)=u_{g}xu_{g}^{*}(\forall x\in N)$




, $\alpha$ , von Neumann











$\mathbb{Z}$ . $G$ $[perp]\star \mathrm{p}$\beta
$\Gamma$ $\Gamma+\Gamma\subseteq\Gamma$ , $\Gamma$ $G$ $1_{V}\mathrm{a}$ , $\mathbb{Z}_{+}=\{0,1,2, \cdots\}$
$\mathbb{Z}_{+}+\mathbb{Z}_{+}\underline{\subseteq}\mathbb{Z}_{+}$
$\mathbb{Z}_{+}$
$\mathbb{Z}$ . $L^{\infty}(\mathbb{T})$ $f$
{?} $\hat{f}$ , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{f}$ . $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{f}=\{n\in \mathbb{Z} ; \hat{f}(n)\neq 0\}$ .





$L$“ $(\mathbb{T})=\{f\in L^{\infty}(\mathbb{T})|\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{f}\underline{\subseteq}\mathbb{Z}\}$ $\mathbb{C}=\{f\in L$“ $(\mathbb{T})|\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{f}\subseteq\{0\}\}$
.
$\mathbb{C}$





$H^{\infty}(\mathbb{T})$ $\mathbb{C}$ $L$“ (T) - $*$
, $\mathbb{Z}_{+}$ {0} $\mathbb{Z}$
. [5] \sigma \sigma ,
\sigma \sigma , $\hat{G}$
. , .










3.1 $\hat{G}$ $\Gamma$ $\mathrm{F}+\Gamma\subseteq\Gamma$ , $\Gamma$ $\hat{G}$
2 $\mathbb{Z}$ $\mathbb{Z}_{+}=\{0,1,2, \cdots\}$ ,
$\mathbb{Z}$ .
32(cf. [14, 345]) $\mathbb{Z}$ .
(i) $\mathrm{N}=\{1,2,3, \cdots\}$
147




. von Neumann $L^{\infty}(\mathbb{T})$ $M$ $M$ $f$
$\hat{f}$ $\hat{f}$ $\{\hat{h}\in\hat{G} : \hat{f}(\hat{h})\neq 0\}$
$\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{f}$ .
3.3 $M$ $f$ $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{f}$ $f$ ,
$\hat{G}$
$E$ $M$ $E$ $M(E)$
$M(E)=\{f\in M|\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{f.}\subseteq E\}$
. $E$ $\hat{G}$ $M(E^{J})$ $M$ *E ,
$M$ $E$ .
34 $\hat{G}$ $\Gamma,$ $\Sigma$ .
(i) $M(\Gamma)\subseteq M(\Sigma)$
(ii) $\Gamma\subset\Sigma\sim$
$M(\Gamma)$ . $\acute{\mathrm{v}}^{\mathrm{a}}$ $M$ $-*$
. $M$ $f$
$\alpha_{k}(f)(g)=f(g+k.)$ $(\forall g, k\in G)$ (1)
$\alpha=\{\alpha_{k}\}_{k\text{ }G}$ $M$ . ,
.










von Neumann $*$- Galois
, 35 Galois .
36 $M$ $\mathbb{C}$ $-*$ $*$ $\mathfrak{B}$ $\alpha$ ,
$\alpha_{k}(\mathfrak{B})=\mathfrak{B}(\forall k\in$








4.1 $\mathfrak{U}$ von Neumann $M$ $-*$ , $\mathfrak{U}$ $M$ $-*$
$M$ $\mathfrak{U}$ $M$ $-*$ .
.
42 $G=\mathbb{T}$ $\hat{G}=\mathbb{Z}$ . $\mathbb{Z}_{+}$
$M$ $M(\mathbb{Z}_{+})$ $H^{\infty}(\mathbb{T})$ .
$M(\mathbb{Z}_{+})$ $M$ $\mathbb{C}$ $-*$ .
42 $\mathbb{Z}_{+}$
$\mathbb{Z}_{+}$ $(-\mathbb{Z}_{+})=\mathbb{Z}$ , $\mathbb{Z}_{+}\cap(-\mathbb{Z}_{+})=\{0\}$
. .
43 $G$ $\hat{G}$ . $\hat{G}$ $\hat{G}_{+}$
$\hat{G}_{+}\cup(-\hat{G}_{+})=\hat{G}$ , $\hat{G}_{+}\cap(-\hat{G}_{+})=\{\hat{0}\}$ (2)
$\hat{G}_{+}$
$\hat{G}$ .
(2) $x,$ $y\in\hat{G}$ $x\geq y$ $x-y\in\hat{G}_{+}$
$\hat{G}_{+}$ $\hat{G}$ .
, .
44 $\hat{G}_{[perp]}$. $\hat{G}$ . $\hat{G}_{+}$ $\hat{0}$ $x,$ $y$ $n$
$nx>y$ $\hat{G}_{+}$ $\hat{G}$ ,
$\hat{G}_{+}$ $\hat{G}$ .






45 $G=\mathbb{T}^{2}$ $\hat{G}=\mathbb{Z}^{2}$ , $\hat{G}_{+}$




. $\hat{G}_{+}$ $(1, 0)$ , $(0, 1)$ , $n$
$n(0,1)-(1,0)=(-1, n)\not\in\hat{G}_{+}$




, $G$ $\nearrow\backslash -$ $H^{\infty}(G)$ .
$H^{\infty}(G)=M(\hat{G}_{\tau^{\mathfrak{l}}})\mathrm{d}\mathrm{e}\mathrm{f}.=\{f\in M|\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\hat{f}\subseteq\hat{G}_{+}\}$
$H^{\infty}(\mathbb{T})$ $L^{\infty}(\mathbb{T})$ $-*$ $H^{\infty}(G)$
$L^{\infty}(G)$
$\sim*$ . $\nearrow\backslash -$
$H^{\alpha)}(G)$ .
46 4.5 $G=\mathbb{T}^{2}$ $\hat{G}=\mathbb{Z}^{2}$ , $\hat{G}_{+}$
$\hat{G}_{+}=$ { $(k,$ $l)\in \mathbb{Z}^{2}|k=0$ $l\geq 0$ , $k>0$ }
$\hat{G}_{+}$




$\hat{G}_{+}\subseteq\Gammaarrow$ . ( 2 ) 34 $H^{\infty}(G)=M^{\alpha}(\hat{G}_{+})\subset M^{\alpha}(<\Gamma)$
. $H^{\infty}(G)$ .
46 $H$“ (G) $\hat{G}$
. [5] .
47([5, Theorem 37]) $G$ $\hat{G}_{+}$
. $M^{\alpha}(\hat{G}_{+})$ $*$ - , $\hat{G}_{+}$ $\hat{G}$
.
47 , $\hat{G}_{+}$ $\hat{G}$
, $H^{\infty}(G)=M^{\alpha}(\hat{G}_{+})$ $*$- ,
3.5 . 35 (1)
$\alpha$ . Solel ,
48([9, Proposition 5.1]) $G$ $\hat{G}$ . $\hat{G}_{+}$
$\hat{G}$ , $M^{\alpha}(\hat{G}_{+})$ $M$ $-*$
$\mathfrak{B}$
$\alpha$ . $\alpha_{\mathit{9}}(\mathfrak{B})=\mathfrak{B}(\forall g\in G)$ .
34, 35 48 47
.
49 $G$ $\hat{G}_{+}$ . $M^{\alpha}(\hat{G}_{+})$
*C $\hat{G}_{+}$ $\hat{G}$
.
[1] W. B. Arveson, Analyticity in operator algebras, Amer. J. Math. 89 (1967), 578-642.
[2] R. I. Loebl and P. S. Muhly, Analyticity and flows in von Neumann algebras.
J. Funct. Anal. 29 (1978), 214-252,
[3] M. McAsey) P. S. Muhly and K-S. Saito, Non-selfadjoint crossed prolucts (Invariant
subspaces and maximality). Trans. Amer. Math. Soc. 248 (1979), 381-409.
[4] M. McAsey, P. S. Muhly and K-S. Saito, Non-setf adjoint crossed products $III$. J. Op-
erator Theory 12 (1984), 3-22.
[5] T. Ohwada, G. Ji, A. Hasegawa and K-S. Saito, A note on mamimality of analytic
crossed products. J. Math. Anal. Appl. (to appear).
[6] T. Ohwada, On sorne subalgebras of von Neumann algebras utith analyticity. J. Funct.
Anal. 222 (2005), 274-291.
151
[7] T. Ohwada, The correspondence betuteen semigoups and certain subalgebras of $a$
crossed prodact. preprint.
[8] K-S. Saito, Invariant subspaces and cocycles in nonselfadjoint crossed products. J.
Funct. Anal. 45 (1982) $)$ 177-193.
[9] B. Solel, Nonselfadjoint crossed products: Invariant subspaces, cocycles and subalge-
bras. Indiana Univ. Math. J. 34 (1985), 277-298.
[10] B. Solel, Maximality of analytic operator algebras. Israel J. Math. 62 (1988), 63-89.
[i1] S. $\mathrm{S}\mathrm{t}\mathrm{r}\check{\mathrm{a}}\mathrm{t}\mathrm{i}\mathrm{l}\check{\mathrm{a}}$ , Modular theory in operator algebras. Abacus Press, Tunbridge, England
(i981).
[12] M. Takesaki, Theory of operator algebras $I$. Springer-Verlag, Berlin (2002).
[13] M. Takesaki, Theory of operator algebras $II$. Springer-Verlag, Berlin (2003).
[14] , . (2001).
